Four hundred and fifty five young children (0-6 years old) were treated for hand injuries between 1996 and 2000. Boys (61%) were injured more often and a higher number of injuries occurred during May and September. Fingertip injuries were the most common injuries (37%), and were often caused by jamming in doors at home. Fractures were caused by falls and punches and tendon/ nerve injuries by sharp objects. The incidence of hand injuries increased from 20.4/10,000/year in 1996 to 45.3/10,000/year in 2000. Only 4% of the children had complex injuries but these placed a high demand on resources. The incidence of injuries was not higher amongst children from immigrant families.
INTRODUCTION
Young childrens' hand injuries usually occur in the home. Apart from the head, the hand is the most frequently injured part of the body in young children (Laflamme and Eilert-Petersson, 1998) .
A number of investigations of paediatric hand injuries have been performed. Some are clinic-based surveys (Bennett, 1975; Innis, 1995) while others are epidemiological reviews of paediatric hand injuries seen in emergency care services (Bhende et al., 1993) . There are a few prospective studies which evaluate patterns of incidence and aetiology (Doraiswamy and Baig, 2000; Mirdad, 2001) . There are also reports of accidents due to specific hazards including oven doors (Yen et al., 2001) , exercise bicycles (Lehrer et al., 1997) and fireworks (Moore et al., 2000) .
Hand injuries in children account for a significant proportion of the emergency care work. Previous research in Sweden on injuries in children has not analysed hand injuries (Gustafsson, 1977; Laflamme and Eilert-Petersson, 1998) . o (250 000 inhabitants) and those with severe injuries from other parts of southern Sweden (1:5 million inhabitants). Each year, about 90 young children (0-6 years) sustain a hand or forearm injury requiring emergency care at our unit. This retrospective study included all children aged less than 7 years old with hand or forearm injuries due to an accident which had occurred between January 1996 and December 2000 and who had been treated as either an inpatient or an outpatient. The children were identified from the diagnostic registers by their ICD no 9 code which was between 800A to 999X (1996-1997) or their ICD no 10 code which was between S00.0 to T98.3 (1998-2000) . Fractures of the distal radius and more proximal bones were not included as they were treated by the Department of Orthopaedic Surgery, but bites and infections were included. There was no limit for the duration between the time of injury and presentation at our unit.
PATIENTS AND METHODS
Details, including diagnosis, age at time of injury, sex, date and place of injury, injury localization, aetiology, treatment, inpatient days, national background and number of outpatient and therapy visits were retrieved from the patients' notes. The diagnoses were classified as fingertip injuries, fractures (proximal to the distal interphalangeal joint and distal to radius/ulna), burns, skin and soft-tissue wounds, nerve injuries, tendon injuries, complex injuries, sprains/dislocations, infections, bites and compartment/carpal tunnel syndrome. A complex injury was defined as either an injury to more than one of the anatomical components of the hand (bone, flexor/extensor tendon, joint, nerve and arteries) or total/subtotal amputations through the middle or proximal phalanges. However, a combined tendon and digital nerve injury was considered a tendon injury.
RESULTS

Sex and age
Two hundred and eighty (61%) of the 455 children treated between 1996 and 2000 were boys. The median age in the whole group (Fig 1) was 3.7 (range, 2-83 months) years and 59% required inpatient treatment. Their median stay on the ward was 2 (range, 1-28) days and the median number of outpatient clinic attendances was two (range, 1-38). o and the incidences of injury (children with hand injuries/10,000 children/year) were: 20.4/ 10,000 in 1996, 25.6/10,000 in 1997, 30.1/10,000 in 1998, 38.3/10,000 in 1999 and 45.3/10,000 in 2000.
Paediatric hand injury incidence
Localization of injury
The localization of the injuries is shown in Fig 2. The left and right hands were equally injured and 17 children had bilateral injuries. Among the 110 injuries proximal to the metacarpophalangeal joint and distal to the wrist, 18 were to the dorsal side of the hand, six to both its palmar and dorsal sides and seven were closed fractures. The palmar surface of the hand comprised 79 of the 110 injuries and was the most common site of injury. Injuries to multiple digits were seen in 77 (17%) children (not included in Fig 2) .
Injury pattern
Fingertip injuries were the most common (Fig 3) . Of the 166 children with fingertip injuries, 30 had a simple softtissue injury, 44 had a nail bed injury, 24 had a fracture of the distal phalanx, 28 had a combination of a nail bed injury and a fracture and 40 had suffered subtotal/total amputations of the distal phalanges. The middle finger was most frequently injured and 14 children had multiple fingertip injuries.
Fractures located proximal to the distal interphalangeal joint and distal to radius/ulna were seen in 75 children and a further 52 children had fractures of the distal phalanges. Seventy-two per cent of the 127 fracture injuries were closed and 28% were open. The proximal phalanx of the little finger was the most fractured bone, followed by the distal phalanges of the middle and ring digit. Fractures to the proximal and distal phalanges were more common than those of the middle phalanx. The little finger metacarpal was mostly commonly fractured metacarpal bone.
Twenty-three children had flexor tendon injuries, of which 15 were in zone 2. Eight of these 15 children also had a digital nerve injury. There were only two cases of extensor tendon injury. The burn injuries were mainly second degree. They involved both the hand and fingers in 37 of 71 cases, the hand only in 13 and the fingers only in 13 cases. Nineteen of the 455 children, had complex injuries.
A higher number of injuries occurred during May and September (Fig 4) , but there was no variation with day of the week. One-fifth of the injuries occurred in 1-yearold children (mainly fingertip and burn injuries sustained at home). Fractures were the most frequent injury in the 6-year-old children and burn injuries were the most common in those under 1-year old. Fingertip injuries were the most frequent injuries in 1-5 year old children.
The most common mechanism of injury was a jamming injury ( Fig 5) , most frequently in a door (34%), though also in bicycles (4%) or furniture/play tools (4%). Burn injuries usually occurred when the children placed their hands on a hot plate or oven door (11%), though some were scalds (4%). Falls and punches caused many (34%) of the fractures and cutting injuries caused half of the tendon/nerve injuries. Falls when holding, or against, sharp objects caused almost half (43%) of the complex injuries and about a third (36%) of the tendon and nerve injuries. Ten children were involved in mangle accidents. These include two who were treated for compartment syndrome. ''Other'' mechanisms of injury included animal/children bites, household machine injuries and injuries caused by weapons and tools. Two children had total amputations of multiple fingers due to a mincer machine and a circular saw. One child suffered subtotal amputations of multiple fingers from a saw machine.
Place of injury
Information about place of injury was not available in the notes of 100 children (22%). Home accidents were most frequent in younger children (0-3 years), whereas accidents during leisure activities dominated in 4-6 year old children. Approximately 8% of injuries occurred in childcare centres.
National background
The children were classified according to their names, and divided into those with a Swedish background (first and last name were Swedish), those with a probable immigrant background (first name Swedish but last name foreign) and those with an immigrant background (first and last name of foreign origin). Children who were first or second generation immigrants comprised about 53% of all children less than 7 years old, in Malm .
o during the last 3 years of the study period (Swedish Statistics, SCB). Of the children from the district of Malm .
o, who were seen during the last 3 years of the study period, 41% were classified as having an immigrant background. Six per cent were classified as having a probable immigrant background and 53% as having a Swedish background.
DISCUSSION
This study of paediatric hand injuries has shown that boys are more often injured than girls and that most injuries occurred at home, especially for the youngest (0-3 years) children. Injuries sustained during play outside the home were also common in older children.
As well as treating all hand injuries in patients from the city of Malm . o, our department treats patients with severe hand and forearm injuries from other parts of southern Sweden. Many children with minor hand injuries, such as simple cuts, are not taken to hospital but are treated at home or in the primary health care. Thus the true incidence of hand injuries is difficult to assess, but if the data for the city of Malm .
o are assessed (274 patients), the overall incidence of hand injuries which are referred to hospital in young children doubled between 1996 and 2000. We have no explanation as to why the incidence of hand injuries doubled during the study period: wounds, fractures and fingertip injuries increased, but the other, more major, injuries did not increase.
Earlier studies of hand injuries in children have included children/adolescents aged up to 15 years (Bhende et al., 1993; Mirdad, 2001; Worlock and Stower, 1986) , and some have shown that injuries are more common among those aged 5 years or less. Laflamme and Eilert-Petersson (1998) analysed accidents to young children in a Swedish county and found that the incidence of all kinds of injuries was highest in younger children. This is consistent with our findings.
Fingertip injuries, usually caused by shutting doors, were the most common injuries among boys and girls between 1 and 5 years. This is in accordance with previously published studies of finger injuries from other countries (Doraiswamy and Baig, 2000; Macgregor and Hiscox, 1999) . We were unable to find out whether the injuries occurred on the hinge or lock side of the door, but it has been reported that most injuries occur on the hinge side and are caused by a child (Doraiswamy and Baig, 2000) .
Hand fractures are uncommon among very young children and their incidence increases with age (Worlock and Stower, 1986) . In a study of hand fractures and sprains/dislocations at all ages, Packer and Shaheen (1993) showed that almost 70% occurred between the ages of 11 and 40 years (Packer and Shaheen, 1993) . Fractures frequently occur during play and sporting activities and in our study most fractures occurred in the older (4-6 years) children. Fractures can be difficult to prevent, as risk factors that suddenly appear during children's play and sporting activities are almost impossible to predict. Isolated fractures due to falls were common and did not cause complications or permanent disabilities. In contrast, the complex injuries in our study were due to dangerous equipment. These injuries, though few, placed a high demand on resources including primary and secondary surgery and rehabilitation. Thus, in children, as in adults, it is a small group of severe injuries that generate substantial costs (Atroshi and Rosberg, 2001; O'Sullivan and Colville, 1993) .
Earlier studies of burns to children's hands (Yen et al., 2001) , and bodies (Freccero et al., 2000) , have shown median ages of between 12 and 24 months. The median age for burn injuries in our study was 20 months, demonstrating that the incidence is high among young children. A retrospective study from the Department of Plastic Surgery in Malm .
o (Freccero et al., 2000) concluded that burn injuries were more common among immigrant families. In contrast we found no increased incidence of hand injuries amongst immigrants, though we accept that our method of determining immigrant status was imprecise and provided no information on how long the family had been living in Sweden. Seven of the 10 children involved in mangle accidents had an immigrant background: we have no explanation to this, though many factors may be involved, such as no earlier experience of the equipment and insufficient security measures.
Safety measures are available in Sweden for those who have recently become parents. These are provided when they visit the child welfare centre for vaccination controls. Information and continued improvement of the parents' knowledge of injuries to the hand in young children, one of the most commonly injured parts of the body, is important. Good supervision of the child can help to prevent injuries from dangerous equipment, which cause the most severe injuries with permanent disability. Care with regard to dangerous home constructions (doors), furniture, kitchen equipment and hot objects are important, as young children cannot recognize potential dangers. Furthermore, the distribution of information to producers of home products which are known to cause injuries might reduce the number of injuries. One Danish prospective study of product-related accidents among children has already identified products and home constructions that can cause injuries (Lindblad and Terkelsen, 1991) .
